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Fractal Jean Manufacturing 

Cross Reference to Related Applications 

The present invention claims priority from 60/267,61 9, filed February 9, 2001 . 

Background of Invention 

[0001] There has been a large market demand for denim jeans with "worn looks"and 
other value-added designs. "Worn looks"are created on denim jeans with the 
sandblast process or hand-rubbing or machine rubbing process. The denim jean is 
sewn and processed with sandblasting or rubbing operations, and then washed. This 
becomes more difficult when it is desired to cover large areas of the jean. For 
example, if an applied graphic pattern were to cover the entire jean, it might miss 
several noticeable areas on the jean and appear undesirable. If one were to attempt to 
form the designs on a finished garment, areas under the belt loops, inside the four 
pockets, inside the waistband, underneath the crotch area and underneath the fly 
could not get processed in finished or sewn form. Also, since it is extremely difficult 
to expand the jean to lie completely flat, wrinkles and areas below the rear might not 
be completely processed. 

[0002] Other designs can be placed on denim rolls in the textile mills by discharge 

printing or other in-line processes. However, this process may create significant waste 
since the denim panels (which make up a pair of jeans) are cut from a denim textile 
roll in patterns. The waste denim scraps are discarded. Furthermore, if the graphic 
patterns are to be located in specific sections of the denim jean, it becomes difficult to 
cut the denim roll to the exact specifications. Therefore, only, patterns which are 
repeatable can be applied in this process. 

[0003] 

Technolines , LLC\s the assignee of several patents and patent applications for 
using lasers to process materials to change the look of those materials. One of these 
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applications describes the production of fractal jeans - jeans imprinted with graphic 
patterns along the entire fabric area with a laser. 

Summary of Invention 

[0004] The present application describes lazing the patterns, e.g. fractal patterns on 

denim panels. The lazing may be carried out after the denim panels are cut from the 
textile roll and before they are sewn in finished form. Another technique involves 
lazing on a 60x60 inch piece of denim and cutting it into denim panels afterwards. 
However, this would require exact placement and accuracy when cutting the denim. 
Both concepts address applying the graphic pattern to every square inch of the denim 
jeans, such that after they are sewn, the graphic pattern is present inside the 
waistband, pockets and belt loops as well as visible in all the other areas of the jean. 
Further, for the initial technique, only the actual denim used in the sewing of the jean 
may be printed, and not unused denim from the textile roll. This technique allows 
placement of specific graphics on individual sections of the denim jean (back pockets, 
thigh area, waistband, riser, rear section, etc). 

Brief Description of Drawings 

[0005] These and other aspects will now be described in detail with reference to the 

accompanying drawings, in which:Figure 1A shows a basic block diagram of a laser 
formation system according to the present invention;Figure IB shows a closeup of a 
multiple panel system;Figure 2 shows a flowchart of operation;Figures 3-7 show 
specific fractal designs which may be used with this system, including "Swirl'XFigure 
3), "Calaxy'Xfigure 4), "Teardrop"(Figure 5), "Stardust"(Figure 6) and "Matrix"(Figure 7). 

Detailed Description 

[0006] 

The basic layout is shown in Figure 1A. A controlled laser system 100 includes a 
laser 1 02 and a controller 1 04. The controller 1 04 causes the laser to produce 
patterns based on information in the memory 106. The output of the laser produces 
an output patterns are formed at an energy density per unit time which will cause a 
noticeable change in the material being processed (here denim), but will not 
undesirably mark or burn through the denim, unless it is intentionally desired to do 
so. The concepts of the application of power by this laser system are described in U.S. 
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patent 5,990,444. 

[0007] Here, the controller 1 04 is programmed to produce special patterns on fabric 
sizes of individual jean panels, as shown in Figure 1 B. A denim roll will be cut into 
individual parts that make up an entire jean. For most pairs of jeans, the individual 
denim panels which make up the pair of jeans could be fit inside a 60 inch square 
area. In this embodiment, all of the panels for a specific pair of jeans are lazed in a 
single lazing operation. Figure 1 B shows a 60 by 60 inch material panel 1 20 which 
includes the sections such as 1 22, 1 24 that will eventually form the finished garment 
in a way such that thepattern is formed. In this embodiment, the 60 by 60 panel is 
lazed and cut to form the garment. Alternatively, the sections 122 can be cut in 
advance and individually. In certain kinds of operations, such as formation of regular 
patterns which may overlap, the entire 60 by 60 panel may be lazed as a single piece. 

[0008] Typical high-powered lasers driven by galvo systems have field sizes ranging from 
a few inches to 1 8 inches. However, by changing the optics 1 25 and moving the focal 
point to a location 131, about 80 inches from 1 0-40 inches (depending upon optics), 
a laser system driven by galvo mirrors with a field size of 60 by 60 inches or greater 
may be obtained. 

■s [0009] Hence, the fractal jean production concept would include the operations shown in 
the flowchart of Figure 2. At 200, the denim is cut from a denim textile roll to form 
the cut parts 1 22, 1 24. All the denim panels that make up a pair of low rise women"s 
jeans are collected and located in an area, e.g., a 60 inch square area at 205. Other 
jean cuts such as men"s boot cut may require field sizes larger than 60-inch square. 
The cutting may be optional if the pattern is continuous. 

Five distinct graphic designs are described as examples that may be placed on the 
leg panels in the first production of fractal jeans. The designs are called "Swirl"(Figure 
3), "Calaxy"(figure 4), "Teardrop"(Figure 5), "Stardust"(Figure 6) and "Matrix"(Figure 7). 
Each figure also shows the parameters used to obtain the pattern, using the user 
interface and techniques in our copending application for fractal jeans no. 
09/730,497. Each fractal also has its own unique design and therefore, the placement 
of the panels may be crucial during production. Every panel must be facing the right 
direction and be in the exact location every time for sewing purposes. Designs such as 
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"SwiiTand "Galaxy" must have portions of the design which are centered perfectly on 
the leg panels. These patterns are not repeatable and the critical part of the design 
occurs along the middle. Therefore, for satisfactory results, each pattern should lie in 
the center of each leg panel. More generally, however, any pattern which may be 
defined according to a mathematical equation, and more preferably according to a 
fractal function, may be formed using the techniques of the present application. 

[001 1] Each fractal pattern is enlarged to a 60"x 60" area at 21 0. This can be achieved 

using any imaging technique. Prior to enlarging the image, it is essential to choose the 
proper power profiles in order to achieve grayscale-like images. Power profiles are 
assigned to each color. Therefore, by changing the "colors", a totally different design 
is obtained. Once the powers are set, the image may be expanded while keeping the 
scale factors constant. This keeps the pixels the same size and prevents the pixel 
enlargement from distorting the image. Instead, the columns may be enlarged to their 
maximum size of 2000pixels. 

[0012] The next operation includes taking the image, at whatever size it may be scaled, 
and cutting and pasting the image until the columns are completely filled. 

[001 3] Another method of enlarging the pattern is by using viewer software. This may be 
used when the pattern's maximum column size exceeds 2000 pixels. This process 
may take files in a format that is developed to communicate with the laser controller, 
and combine them into a single file. This may be done, for example, by using some 
kind of drawing package, e.g., Adobe Photoshop, to view the files as multiple layers 
that are viewed over one another. 

[0014] The different layers are maintained as separate files, and the laser separates the 
two files before lazing. The laser draws the first pattern, and then draws the second 
pattern. 

[001 5] In operation, the image is created in a 30"x 30"area. This simplifies the process 
when combining the files. In combining the files, the sides must perfectly match up 
together. Without this operation, the two files will not properly connect. 

[001 6] fj| es ma y a | so ^ modified to maintain a low boundary power for each file. 

The lowered boundary may slowly ramp on the power so as to preventthe effects of 
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the start up process of the laser. The low boundary power keeps the patterns from 
visibly overlapping when combined together. This operation is shown as 21 5, which is 
entitled as "edge effects" in the flowchart. 

[001 7] An additional technique may use the actual software on the laser. It is similar to 
using the previous process. Once again, the software is used to create the pattern of 
30"x 30". The file is opened. Then, a new part is added to the current job. Both files 
will appear on the screen. The last step is to line the files up side by side until they 
connect. 

[001 8] After one of these, or some other, process has been used to enlarge the image 

60"x 60", and the graphic pattern is then lazed on the denim panels in a single lazing 
operation at 220, 

[001 9] Every pattern used for production may need to be created using trial and errorr. 
For example, the "Matrix"design was created by using TechnoBlast software and 
simply cutting and pasting the image until it fills the proper area. In order for 
operation to laze properly without any defects, the drawing direction is preferably 
vertical. The "Stardust" design was also created in TechnoBlast. However, to produce 
each circle the "shotgun"tool was used to configure the size of each circle and the 
probability of each being drawn. The "Teardrop"design was first drawn 30"x 30"in 
TechnoBlast, then later finished in viewer. The top and bottom of the pattern must 
up properly along with the left and right side to perfectly connect all sides. The 
"Calaxy"and "Swirl"designs were created using TechnoBlast. The columns are 
expanded to 2000pixels and the patterns are cut and pasted to fill that region. 
However, since the patterns do not repeat, and the focal point of the design is in the 
middle, the patterns had to perfectly fit the leg panels and to center the pattern within 
the legs. Since the rear panels are bigger than the front panels, the size of the 
patterns had to be changed accordingly. Therefore, the pattern was combined into 
large sizes for the rear panels and two smaller sizes for the fronts. Also, due to 
"SwirlV intricate pattern, it was drawn one way. A typical pattern is normally drawn 
two ways, left to right and right to left or top to bottom and bottom to top. 
"Swirl"must be drawn in only one direction to maximize each power change. 

[0020] A || of these exemplary patterns besides "Stardust" are based upon fractal 
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mathematics or mathematic equation sets. Each pattern has its own complex equation 
that TechnoBlast reads and configurates into a design. By simply changing a few of 
the coefficients, a new pattern appears. This is just one method for creating fractal 
and patterned images. Others include, downloading a picture and converting it to 
grayscale using drawingsoftware or just by drawing the pattern on the screen with 
drawingsoftware. 

[0021] Although only a few embodiments have been disclosed in detail above, other 
embodiments are possible. All such modifications are intended to be encompassed 
within the following claims. 
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